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Introduction  
A successful endodontic treatment requires a detailed knowledge of the root and root 
canal morphology and the possible variations associated with it. It also requires good 
quality pre-operative diagnostic radiographs for assessment of the tooth, tactile 
examination of the pulpal floor during access opening, use of magnification, and 
management of infection of the root canal system and creating a hermetic seal 
(1,2,3,4,5,6,7,8,9). 
The basic objectives of an endodontic treatment include a thorough mechanical 
cleaning, disinfection and shaping of the entire root canal system, followed by its 
complete three-dimensional obturation with an inert filling material and a final coronal 
restoration, preventing microleakage.The main reasons for endodontic failures and 
flare-ups include incorrect canal instrumentation, missed canals and incomplete 
obturation (1,3,4,5,6). 
Mandibular premolars have always proven to be an enigma to the endodontist 
because of their varying and complex root canal anatomy. Both the mandibular first 
and second premolars most often have a single root and a single canal in majority of 
the population.However, anomalies of the root and root canal systems as well as 
multiple canals have been reported in the literature. These teeth exhibit a high degree 
of variability in their root canal morphology when compared to any other tooth in the 
oral cavity and thus can be the most complicated to treat 
endodontically(1,2,3,4,5,6,7,9,10,11). 
Anomalous root and root canal morphology can be associated with any tooth to 
varying degrees and incidence.The variations may be due to factors such as age, 
gender, ethnicity and trauma (4,5).The mandibular second premolars have only one 
root canal at the apex in 97.5% of the teeth and two canals in only 2.5%. Over the 
years, studies have reported the root canal morphology of mandibular premolars with 
ahigh incidence of these teeth having more than one canal. According to some 
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Abstract      
                         
Aims & Objectives: Endodontic treatment of mandibular premolars is a challenge due to 
their varying root canal morphology. Mandibular second premolars usually have a single root 
and a single root canal. The occurrence of three canals with three separate (type V, Vertucci) 
foramina in mandibular premolars is very rare. To manage such cases successfully, it is 
necessary to have knowledge of their basic clinical and radiographic anatomy, and possible 
anatomical variations. Thus, the purpose of this case report is to describe the endodontic 
treatment of a rare case of a mandibular second premolar with three distinct root canals 
present in a single root. 
Case description: A 25-year-old male patient was referred for endodontic treatment in the 
left mandibular second premolar. Digital radiographic examination of the involved tooth 
revealed an unusual, complex root canal anatomy showing presence of three canals in a 
single root. Its nonsurgical endodontic treatment was done successfully and the 2 week 
follow-up revealed that the tooth was asymptomatic. 
Conclusion: It was concluded that even in a tooth with complex root canal morphology such 
as a mandibular second premolar with three root canals, the conventional nonsurgical 
endodontic treatment can be successful and show adequate healing without any 
complications. 
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root canal at the apex in 97.5% of the teeth and two 
canals in only 2.5%. Over the years, studies have 
reported the root canal morphology of mandibular 
premolars with ahigh incidence of these teeth having 
more than one canal. According to some studies, the 
incidence of three roots and canals is 0.4%. (3,5,6,8). It is 
characterized by the presence of a wide canal inthe 
lingual face and two small canals in the buccal facei.e. 
mesiobuccal and distobuccal (9,10). Such complex cases 
require a careful assessment of their morphology to aid 
in carrying out their successful endodontic treatment. 
Thus, the purpose of this case report was to describe the 
successful, nonsurgical endodontic treatment of a rare 
case of a mandibular second premolar with three distinct 
root canals present in a single root. 
 
Case Discussion 
A 25 year old healthy male patient reported with a chief 
complaint of pain since 1 month in left lower teeth 
region of the jaw. The pain was present on chewing 
food, aggravated by consumption of hot fluids. The 
clinical examination revealed deep proximal caries 
present in the disto-coronal part of the tooth 35. The 
tooth was tender on percussion. Pulp vitality testing with 
an electric pulp tester revealed an exaggerated response 
compared to the clinically normal adjacent and 
contralateral teeth. Cold and heat testing of the tooth 
also showed a positive response. Intraoral 
periapical(IOPA) digital radiograph revealedthat the 
caries was involving the pulp and the periodontal 
ligament space was widened in the periapical area 
(Figure 1A). A detailed radiographic interpretation 
revealed a definite presence of two root canals and a 
third root canal was suspected due to abnormal 
dimension in the middle third of the root. This led to the 
inference that the tooth had a complex root canal 
anatomy suggestive of presence of more than two canals 
in the tooth.  
Based on the clinical, radiographic and pulp vitality 
testing findings, a diagnosis of acute irreversible pulpitis 
with acute apical periodontitis was made and a 
nonsurgical endodontic treatment was planned for the 
tooth 35. The treatment plan was explained to the 
patient and his consent was obtained.  
A single-visit endodontic treatment was initiated for the 
tooth 35. The tooth was anesthetized by giving an 
inferior alveolar nerve block with 2% Lignocaine with 
adrenaline. The standardoval shaped access cavity was 
prepared on 35 under rubber dam isolation. The access 
cavity preparation first revealed two canal orifices. It was 
then modified to a triangular shape to reveal the third 
orifice, located with the aid of magnifying loupes (3.5X). 
The pulp was extirpated from all the three canals. The 
working length was determined using electronic apex 
locator and then using radiographs for all the three 
canals (Figure 1B). The radiograph revealed that the 
three canals had their distinct apical foramina i.e. type V 
Vertucci configuration. The canals were explored and a 
glide path was established using #10 to #25 hand K files 
(Mani Inc., Japan). The cleaning and shaping was then 
carried out with a crown down technique using ProTaper 
Universal (Dentsply, USA) NiTi rotary files upto size F2, 
alongwithcopious irrigation using3% sodium 
hypochlorite andmetrogyl. After the final rinse with 
saline, master cones of corresponding size F2 were 
selected (Figure 1C). The root canals were dried with 
sterile paper points (DentsplyMaillefer, Switzerland). The 
obturation was done using ProTaper F2 gutta-percha 
and AH Plussealer(Dentsply, USA). A post-obturation 
digital radiograph was taken revealing complete 
obturation of all the three canals (Figure 1D). The post-
endodontic restoration for core build-up was done using 
Paracore composite. 
The patient was recalled for follow-up after 2 weeks. The 
clinical examination showed that the tooth 35 
wasasymptomatic, with no tenderness on percussion. 
The digital radiographic examination revealed the 
presence of healthy peripapical and periodontal areas in 
relation to 35 (Figure 2A). Finally, a metal-ceramic crown 
was cemented onto the tooth using the resin cement 
(Figure 2B). The patient was recalled regularly for follow-
ups. 
 
Discussion 
This case report illustrates unusual morphology of the 
root canal system of the mandibular premolar in a young 
adult patient and the challenges faced in its 
management.The mandibular premolar teeth can 
present with extremely complex root and canal system 
morphology, and if not considered during treatment can 
lead to difficulties in making a diagnosis and also when 
performing root canal treatment (1,2,4,6,8). 
Numerous studies and case reports have been published 
in the literature regarding the number of roots and 
canals in the mandibular premolars, with the majority of 
variation being reported as those of two roots and three 
canals.The occurrence of three canals with three separate 
(type V, Vertucci) foramina in mandibular premolars is 
very rare (12). A number of analyzed mandibular second 
premolars with three root canals showed one orifice in 
the lingual aspect and two in the buccal aspect. The root 
canals can take up any configuration and variability is 
common. Considering the high prevalence of aberrations 
in these teeth, the endodontist must suspect the 
presence of missed canals when a patient returns with 
post-operative persistent pain or sensitivity to hot and 
cold. Therefore, it is mandatory for the clinician to assess 
every tooth requiring a root canal treatment three 
dimensionally to avoid missing a canal (3,9,10,11,13). 
Conventional IOPA radiographs yield two-dimensional 
images of three-dimensional objects, resulting in 
superimposition of images. Therefore, they are of rather 
limited use and value in complex root canal anatomy 
cases.  Interpretation based on a two-dimensional 
radiograph may alert the clinician to the presence of 
aberrant anatomy but cannot fully show the 
morphological structure of root canals and their 
interrelations (6,8). For this purpose, either radiographs 
are taken at different horizontal angulations or advanced 
imaging techniques are used. Advanced imaging such as  
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Figure 1. A. Pre-operative IOPA digital radiograph revealing deep proximal caries involving the pulp in left mandibular second 
premolar i.e. tooth 35; B. Working length determination by IOPA digital radiograph showing presence of three root canals in 
tooth 35; C. IOPA digital radiograph showing master cone selection in 35; D. Post-operative IOPA digital radiograph showing 
obturation in tooth 35. 
 
 
 
 
 
Figure 2. A. Follow-up IOPA digital radiograph taken after 2 weeks showing healthy periapical and periodontal area in relation to 
tooth 35; B. IOPA digital radiograph showing placement of metal ceramic crown as final post-endodontic restoration in tooth 35. 
 
 
cone beam computed tomography or spiral computed 
tomography could not be performed for the present 
case because of the expense. The use of these advanced 
imaging techniques has been proven to be beneficial in 
such cases as they are more accurate in detecting the 
roots and root canals present (3,4,5,6,7). 
Various other diagnostic aids are available for this 
purpose such as high quality pre-operative digital 
radiographs, probing the floor of the pulp chamber with 
a sharp endodontic explorer, using ultrasonic tips, 
staining with 1% methylene blue dye, using 
magnification with the dental operating microscope or 
loupes and the sodium hypochlorite ‘champagne bubble’ 
test. The presence of an eccentric orifice during an 
access cavity preparation gives suspicion of a third 
orifice. It has been reported that teeth that have broad, 
flat roots are much more likely to contain extra canals 
and ramifications (3,9). In this case, the use of 
magnifying loupes (3.5X)aided in locating the third canal 
orifice. It has been demonstrated to improve the 
clinician’s ability to visualize and access canals 
(4,9,14).The analysis of the anatomical aspects of pulp 
chamber roof can also help identifying these internal 
variations thus, facilitating the properly location of all 
root canals (10). 
 
 
One of the common reasons cited for endodontic failure 
is a missed canal. Such a tooth would require a 
nonsurgical or surgical intervention. The problem of 
nonsurgical endodontic re-treatment is that the 
anatomic landmarks might have been damaged or 
altered during access cavity preparation. In such cases, 
morphologic landmarks cannot be relied as a guide to 
identify the position of root canals. When performing 
endodontic treatment, canals might be missed, leading 
to a greater failure rate, unless there is constant vigilance 
in locating 2 or more canal systems (4). 
Mandibular second premolar is one of the most difficult 
teeth for the endodontic treatment. This can be 
attributed to variations in the internal morphology of 
their pulp cavity, considering the number of root canals, 
apical deltas and lateral canals. In addition, the access 
cavities in these teeth are relatively small, hence 
reducing the visualization of the area. A wider 
endodontic access is necessary to locate extra root 
canals (9,10).While locating the root or the canals, it 
should be considered in mind that themore apically the 
root canal divides, the more difficult it is to access and 
obturate efficiently. Hence, smaller K files are used 
initially as they can deviate buccally or lingually as the 
main canal divides. A good tactile sense is important and 
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the files have to be precurved appropriately before 
negotiating all the canals. Also during obturation, canal 
patency has to be maintained in each canal individually. 
Failure to recognize the extra canals and obturate them 
can lead to acute flare-ups during treatment and 
subsequent failure in endodontic therapy (8,9). 
Although till date,in vitro and in vivo studies report low 
incidence of mandibular second premolar with three 
canals, each case should be analyzed individually by a 
careful radiographic and clinical examination, aiming to 
find other root canals for a successful endodontic 
treatment (10,15). 
 
Conclusion 
It was concluded from this case report that even in a 
tooth with complex root canal morphology, such as a 
mandibular second premolar with three root canals, 
conventional nonsurgical endodontic treatment can give 
successful and predictable results. In such cases, the 
clinician must carefully interpret the radiographs and 
must be vigilant on clinical inspection of the floor of the 
chamber for a successful treatment outcome. 
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